Growth with organic fertilizers has increased in recent years because of the beneficial effect of organic matter on intensely cultivated soils and the high costs of mineral fertilizers. In order to evaluate the effects of organic compost doses produced from family farming waste on the growth and nutritional status of the passion fruit, an experiment was carried out in a greenhouse at the Universidade Federal Rural da Amazônia, in Belém, State of Pará, in the period from March to June, 2012. The experimental design was completely randomized, with five treatments and four replications, with each experimental plot made up by a pot with a volume of 3.6 dm 3 of soil and a yellow passion fruit seedling. Five doses of organic compost (0%, 15%, 30%, 45%, and 60%) were tested out of the total volume of the substrate. The compost was formed by mixing 10% poultry litter, 20% duck litter, 15% manioc husk, 15% cassava leaf, 15% bean straw, 15% rice husk, and 10% corn cob. The different amounts of organic compost were mixed in volumetric proportions of substrate of Yellow Latosol with a sandy texture, taken from the surface layer (0-20 cm). It was found that at 97 days, the best results were achieved at the dose of 60% of the compost. The content and accumulation of macronutrients in the foliar tissue of the yellow passion fruit plants followed this descending order: K > N > Ca > P > Mg ≥ S.
Introduction
The production of passion fruit has been gaining great importance in the world. In addition, Brazil is the world's largest producer and consumer (Garcia et al., 2011) . According to Meletti (2011) , passion fruit has been a prominent place in fruit growing, due to the soil and climatic conditions, as to the acceptance of its fruits for consumption in natura and for the fruit pulp industry. The country presented a production of 554,598 tons in 2017, where about 70% of the production comes from the Brazilian northeastern region (IBGE, 2017) . The harvested area is 41,090 hectares, in which 95% are cultivated with yellow passion fruit (P. edulis Sims f. flavicarpa Degener) and 5% are cultivated with sweet passion fruit (P. alata Dryander). The largest producers are the states of Bahia, Ceará, Santa Catarina, São Paulo and Rio Grande do Norte (IBGE, 2017) . However, despite this prominent position in the domestic and international scenario, the domestic productivity of passion fruit is relatively small.
Studies on the extraction of nutrients by yellow passion fruit show that nitrogen, potassium and calcium are the most absorbed nutrients (Faleiro, 2016) , with small variations in the order of nutrient uptake in works developed with the crop (Gondim, 2009 ) .
The state of Pará holds a considerable amount of organic waste, among which cattle and poultry manure, industrial waste, manioc flowers among others, stand out. Therefore, the organic fertilization or even its association with mineral fertilization are alternatives for the producers in this region. Little is known about the effect of these organic materials on the growth and nutritional status of yellow passion fruit. Therefore, the objective of this work was to evaluate the growth and nutritional status of yellow passion fruit in a greenhouse using different doses of organic compost from the family farming in the municipality of Moju, state of Pará.
Material and Methods

Experimental Site
The experiment was conducted in a greenhouse at Institute of Agriculture Sciences at the Federal Rural University of the Amazon in Belém, state of Pará (Latitude 01°26′00″ S; longitude 48°26′00″ W; altitude of 10 m), from March to June 2012, with an average annual temperature ranging from 27 °C to 30 °C, with oscillations from 1 °C to 3 °C over the year.
Soil Sampling and Analysis
The different amounts of organic compost, consisting of 10% poultry litter, 20% duck litter, 15% cassava husk, 15% cassava leaf, 15% bean straw, 15% rice husk and 10% of corncob were mixed in volumetric proportions with the sandy textured Yellow Latosol, collected from the 0-20 cm layer of an area of secondary vegetation in the municipality of Moju (PA), Tracateua community. The organic compost was loosened, dried in the air and sieved through a 5-mm mesh screen. A sub-sample was taken, which was sieved through a 2-mm sieve, forming the air-dried fine earth (ADFE) for chemical and textural characterization.
For the determinations of clay, silt and sand content, the pipette method was used. The extractors used in the chemical analysis of soil samples were, as follows: for P, Na, K, Fe, Zn, Mn and Cu, Mehlich 1; for Ca, Mg and Al, KCl 1 mol L -1
; for H + Al, 0.5 mols L -1 calcium acetate, pH 7.0; for B, hot water; for S, monocalcium phosphate. The organic carbon (OC) was determined by the Walkley-Black method, following the methodology described by Empresa Brasileira de Pesquisa Agropecuária (Brazilian Agricultural Research Corporation), (1997 . Other soil analysis results: H + Al = 2.6 cmolc dm Tables 1 and 2 show the results of the soil + compost analyses found in each treatment at the end of the experiment. - Table 3 . Table 3 . Analysis of the organic compost at 130 days of composting and the materials usedits preparation 
Conducting the Experiment
Each experimental plot consisted of one pot, with a volume of 3.6 dm -3 of soil and one seedling of passion fruit. The seedlings were produced in polyethylene trays using vermiculite commercial substrate and after transplanting to the pots, the soil moisture was maintained between 60% and 80% of the total soil pore volume (VTP), using demineralized water, control performed by weighing the pots.
Determination of Growth Parameters
At 97 days after transplanting, the plants were harvested and evaluated for the following growth characteristics: plant height, leaf number and fresh matter mass of the whole plant. In the determination of the height of the plants, a measure tape was used with measurement made from the stem to the apex of the plant. Regarding the number of leaves, only those that had size from two centimeters in length were considered. Fresh matter mass of the plant was obtained by the sum of the fractions of the stem, leaves and roots.
Each plant was placed in separate pieces (stem, leaves and roots) in paper sacks for drying in a forced air circulation oven at 70 °C until reaching constant weight, which was obtained after approximately 72 hours. Thereafter, the leaves were processed into a Willey-type mill, equipped with a 20-mesh sieve.
Laboratory Analysis of Plant Material
After processing in the mill, the leaf samples were submitted to the Plant Mineral Nutrition Laboratory in the Plant Science Department at the Federal University of Viçosa for the determination of the N, P, K, Ca, Mg and S levels in passion fruit leaves.
In order to determine the levels of P, K, Ca, Mg and S, the dry and crushed plant material was submitted to nitroperchloric digestion (Johnson & Ulrich, 1959) . Phosphorus was determined by colorimetry by reduction of phosphomolybdate by vitamin C (Braga & Defelipo, 1974) ; K was determined by flame photometry; Ca and Mg were quantified by atomic absorption spectrophotometry (AOAC, 1975) ; and S, by sulfate turbidimetry (Jackson, 1956 ). To determine the N contents, the plant material was submitted to sulfur digestion (Jackson, 1956) , where the nutrient was quantified according to the method described by Bremner (1965) . The macronutrient accumulation in the leaves was analyzed and calculated according to the following expression: jas.ccsenet.
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The best r matter of t data evide was propo ranging fr Damatto J best result quality, a l the authors organic fe convention improvem maintain th despite hav by them, a the soil, in Vol. 11, No. 9; 2019 treatments with the 15% (525 g/pot) dose of the organic compost. The maximum estimated dose of the compost was 35.08%, obtaining a phosphorus content of 5.34 g kg -1 of P in the leaves. It is important to highlight that the application of the organic compost raised the phosphorus content in the leaves by a minimum of 3.8 times and a maximum of 8.4 times in relation to the control, making it clear the importance of organic matter as a source of phosphorus and its contribution in the availability and dynamics of this element.
The potassium content in the soil ranged from 10 to 261 mg dm -3 (Table 1) , showing an increase in the element proportional to the applied doses of the organic compost, which increased by 2.8 to 26.1 times in relation to the control.
Regarding potassium in the plant, this nutrient was the most required by the crop. The amplitude of K contents ranged from 17.88 to 20.86 g kg -1 in the leaves of yellow passion fruit. Freire et al. (2013) observed potassium values varying from 17.5 g kg -1 among plants in the saline water treatment, without biofertilizer and without soil cover and 25.8 g kg -1 DM in plants treated with non-saline water, with biofertilizer and mulch. Moraes et al. (2011) report that potassium is required in large quantities by passion fruit, a fact also observed in this work. According to Freitas et al. (2011) the deficiency of this nutrient causes delay in flowering, reduction in fruit size and leaf area, consequently affecting photosynthesis and solids content in fruits, leaf fall and floral buds. The need for potassium by this crop needs to be determined and/or adjusted according to the cultivation and management system, considering that the recommendations of conventional fertilization with potassium in Brazil found in the literature are largely variable, from 50 to 530 kg of K 2 O ha -1 year (Borges et al., 2002) . With reference to the evaluation of the nutritional status of yellow passion fruit plants by means of foliar diagnosis, Sousa et al. (2008) verified that, even with the frequent application of potassium, the plants presented deficiency of this element, which according to the authors, can be attributed to plant age, leaf collection period, emission of flowers, tendrils, flower buds and fruit development. According to Freitas et al. (2011) and Araújo et al., (2005) , potassium is most required by the plants during fruiting, formation and maturation of the fruits, since this is the most important nutrient for passion fruit at this phase.
At all dosages, the leaf contents were below the appropriate range for the crop, that is, between 26.1 and 45.1 g kg -1
, considered by Malavolta et al. (1997) . The results are similar to the results found by Martins (2009) and Morais et al. (2011) . However, it is worth mentioning that even below the optimal range, the plants did not present symptoms of deficiency.
The leaf content of calcium ranged from 8.18 (60%) to 20.71 g kg -1 (15%) with an average content equivalent to 13.57 g kg -1 . The values were below those observed by Sousa et al., (2008) and close to the values found by Martins (2009) and above those observed by Morais et al. (2011) . In the soil, the calcium content varied from 1.65 to 3.98 mg dm -3 , for the control and 60% organic compost treatment, respectively (Table 1 ).
In the soil, the magnesium content varied from 1.67 to 3.08 mg dm -3 , and the organic compost increased by up to 1.8 times the soil nutrient content in relation to the control (Table 1) . Magnesium was the less required nutrient by the crop, with foliar content ranging from 2.94 to 4.07 g kg -1 remaining within the optimal level and equivalent to the levels set by Fontes (2005) and Alves (2003) .
Despite being required in small quantities, sulfur is probably the least commonly used macronutrient in fertilization. However, many important crops require it in amounts greater than or equal to that of phosphorus (Mello et al., 1984) . It was evidenced in this study where the sulfur content in leaves ranged from 3.07 to 4.19 g kg -1 , that the amount required by the culture was equivalent to that required by magnesium. The maximum estimated content of sulfur was 2.94 g kg -1
, which was displayed when the equivalent dose to 17.58% of the organic compost was applied. Plants rely on S to perform photosynthesis, respiration, synthesis of fats and proteins and symbiotic fixation of nitrogen (Corsi et al., 2007) . Garcia et al. (2011) observed that for the initial development of vigorous yellow passion fruit seedlings in the nursery, 0.38 kg m -3 of elemental sulfur should be used in the substrate. In addition, doses above this value inhibit the growth of yellow passion fruit seedlings. All sulfur contents are within the range obtained by Martins (2009) , who observed greater sulfur contents of 5.65 g kg -1 in the dry matter in plants submitted to fertilization with bovine manure plus ammonium sulfate and by the other authors mentioned in Table 4 , in different studies with passion fruit.
Macronutrient Accumulation in Leaves
The accumulation of macronutrients in the yellow passion fruit leaves followed the order: K > N > Ca > P > Mg ≥ S (Figure 6 ). Cruz et al. (2006) observed that the content of macronutrients in passion fruit seedlings, grown for 50 days on inert substrate added with nutrient solution as a function of salinity, at the NaCl level equal to 100mmol L -1 , obeyed the following order: K > Ca > P > Mg > S. However, the same authors observed that in the Vol. 11, No. 9; 2019 
